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(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which will directly affect or 
be directly affected by or have a bearing on the decision in the pending appeal is contained in the 
brief 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is correct. 

(4) Status of Amendments After Final 

No amendment after final has been filed. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 
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(7) Grouping of Claims 

Appellant's brief includes a statement that claims 1, 16, and 31 stand or fall together and 
provides reasons as set forth in 37 CFR 1.192(c)(7) and (c)(8). 

( 8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the brief is correct. 



(9) Prior Art of Record 

6,703,946 FLICK 03-2004 

5,918,172 SAUNDERS ET AL. 06-1999 

6,512,465 FLICK 01-2003 (Newly cited) 

(10) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claim Rejections - 35 USC § 102 
1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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2. Claims 1-3, 5-7, 12, 16-18, 20-22, 27 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Flick (6,703,946). 

Consider claims 1,16. Flick teaches a vehicle comprising a position determination 
device (42; fig. 2); a subsystem indicator indicating a condition of a subsystem of the vehicle 
(vehicle device 26, fig. 1); an associated mobile communication device (RCV 29, fig. 2); and a 
hub (vehicle security controller 27) in permanent communication with a central computer (col. 5, 
In. 49-64), the hub communicating with the position determination device, the subsystem 
indicator, and the mobile communication device (col. 5, In. 31-53). 

Consider claims 2, 17. Flick further teaches the position determination device comprises 
a GPS receiver (GPS receiver 42, fig. 2). 

Consider claims 3, 18. Flick further teaches the subsystem indicator indicates the 
condition of an ignition of the service vehicle (ignition switch 65, fig. 2). 

Consider claims 5, 20. Flick further teaches the hub is in wireless communication with a 
cellular tower (wireless receiver 29, fig. 2, is in wireless communication with monitoring station 
30, fig. l;col. 12, In. 15-25). 

Consider claims 6-7, 21-22. Flick further teaches the central computer communicates 
with an Internet site (col. l,.ln. 56 to col. 2, In. 4; col. 13, In. 1-14, fig. 3). 

Consider claims 12, 27. Flick further teaches the hub is in wireless communication with 
a cellular tower (wireless receiver 29, fig. 2, is in wireless communication with monitoring 
station 30, fig. 1). 



Claim Rejections - 35 USC § 103 
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3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4, 8-9, 13-15, 19, 23-24, 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Flick (6,703,946). 

Consider claims 4, 19. Flick does not teach that the subsystem indicator indicates the 
condition of an odometer of the vehicle. However, Flick teaches that the subsystem indicator 
indicates the condition of the ignition, alarm, acceleration, battery, etc (col. 10, In. 21 to col. 11, 
In. 65). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the teachings of Flick, so that the subsystem can provide information 
regarding the condition of the odometer in order to keep track how far the vehicle had traveled. 

Consider claims 8-9, 23-24. Flick does not teach the use of general packet radio service 
(GPRS) and cellular digital packet data (CDPD) protocols. However, these protocols are well 
known in the wireless art. Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to utilize GPRS or CPDP advance features since CDPD 
shares bandwidth with cellular voice traffic. The channel is occupied just for the time it takes to 
send packets of data. If the channel is subsequently required for voice, the CDPD transmission 
will "hop" to another vacant channel. 

Consider claims 13-14,28-29. Flick does not teach the use of IEEE-802. 11 (wireless 
LAN protocol) and Bluetooth (wireless data transmission) protocols are well known in wireless 
art. Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to modify Flick teachings, so that it can be used with IEEE-802.1 1 (wireless 
LAN protocol) and Bluetooth (wireless data transmission) protocols in order to reduce wiring 
harness, and simplifying the installation of the LAN. 

Consider claims 15, 30. Flick illustrates in figs. 1-2 that the hub is in wire-line 
communication with the subsystem indicator. However, wireless hub is well known in the art. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Flick teachings, so that the hub is in wireless communication with the 
subsystem indicator in order to reduce wiring harness, and simplifying the installation of the 
tracking system. 

5. Claims 10-11, 25-26, 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Flick (6,703,946) in view of Saunders et al (5,918,172). 

Consider claims 10-11, 25-26, 31. Flick teaches a vehicle comprising a position 
determination device (42; fig. 2); a subsystem indicator indicating a condition of a subsystem of 
the vehicle (vehicle device 26, fig. 1); an associated mobile communication device (RCV 29, fig. 
2); and a hub (vehicle security controller 27) in permanent communication with a central 
computer (col. 5, In. 49-64), the hub communicating with the position determination device, the 
subsystem indicator, and the mobile communication device (col. 5, In. 31-53). Flick does not 
teach that the central computer provides directions to the vehicle to a subsequent destination and 
traffic data to the vehicle. 

Saunders teaches the central computer provides directions to the vehicle to a subsequent 
destination and traffic data to the vehicle (col. 3, In. 24-33; col. 4, In. 1-9). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the teachings of Saunders into the teachings of Flick in order to 
provides an integrated and efficient technique to deliver a variety of voice and enhanced services 
to customers. 
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(11) Response to Argument 




Appellant argues that Flick (6,703,946) does 


In contrast to appellant's assertions, Flick does 


not qualify as a 102(e) reference. 


indeed qualify as a 102(e) reference, since it is 




a CIP of US Patent No. 6,512,465 (application 




number 09/859,727 filed May 1 7, 200 1 ). 




Therefore, Flick' 946 has an effective earlier 




filing date with respect to appellant's pending 




application, which is filed in October 25, 2001. 




US Patent No. 6,512,465 clearly covers every 




limitation that the examiner cited in the 




rejection. For instance, the cited of figs. 1-3, 




col. 5, In. 49-64; col. 5, In. 31-53; col. 12, In. 




15-25; col. 1, In. 56 thru col. 2, In. 4; col. 13, 




In. 1-14; and col. 10, In. 21 thru col. 11, In. 65 




correspond to fig(s). 1-3; column(s) 4, line(s) 




4-19; column(s) 3, line(s) 54 thru column(s) 4, 




line(s) 19; column(s) 10, line(s) 35-44; 




column(s) 1, line(s) 54 thru column(s) 2, 




line(s) 2; column(s) 11, line(s) 19-33; and 




column(s) 8, line(s) 40 thru column(s) 10, 




line(s) 16 of US Patent No. 6,512,465, 
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Respectfully submitted, 




Due Nguyen 
Primary Examiner 
Art Unit 2643 



May 27, 2005 



Conferees 



Sinh Tran (SPE) 




SINHTRAN 

SUPERVISORY PATENT EXAMINER 

Fan Tsang (SPE) 



TECHNOLOGY CENTER 2600 



CARDINAL LAW GROUP 
SUITE 2000 

1603 ORRINGTON AVENUE 
EVANSTON, IL 60201 



Attachment. 
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respectively. The examiner also attached a 




copy of US Patent No. 6,512,465, where the 




cited portions are highlighted. 



(12) Conclusion 

For the above reasons, it is believed that the rejections should be sustained. 
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ABSTRACT 

A vehicle tracking system includes a vehicle tracking unit 
and a monitoring station communicating therewith. The 
vehicle tracking unit may include a vehicle position deter- 
mining device, a wireless communications device, and a 
controller. The controller may determine the vehicle position 
information including a vehicle location and an associated 
stationary period for each occurrence of the vehicle remain- 
ing stationary for greater than a predetermined period. For 
example, the predetermined time may be less than about 
three minutes which niters out stops in normal traffic, but 
which will keep track of stops where the driver likely leaves 
the vehicle. Accordingly, only the important information 
necessary to track the vehicle need be stored and/or trans- 
mitted thereby reducing the system costs. 

37 Claims, 10 Drawing Sheets 
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VEHICLE TRACKER INCLUDING 
STATIONARY TIME DETERMINATION AND 
ASSOCIATED METHODS 

RELATED APPLICATIONS 

The present application is based upon copending provi- 
sional application serial No. 60/264,811 filed on Jan. 29, 
2001; No. 60/258,005, filed Dec. 22, 2000; No. 60/251,552, 
filed Dec. 6, 2000; No. 60/252,125, filed Nov. 20, 2000; No. 
60/236,890, filed Sep. 29, 2000; No. 60/246,463, filed Nov. 
7, 2000; No. 60/222,777, filed Aug. 3, 2000; and No. 
60/205,178, filed May 17, 2000, the entire contents of each 
of which are incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to the field of vehicle 
devices, and, more particularly, to a tracking and alerting 
system for a vehicle. 

BACKGROUND OF THE INVENTION 

Motor vehicles, such as passenger cars, trucks, busses, 
fleet vehicles, etc. are widely used and knowing the loca- 
tions of such vehicles is often desired. For example, should 
a vehicle be stolen, it would be beneficial to know the 
vehicle's location so that authorities could be promptly and 
accurately directed to retrieve the vehicle. Indeed, the track- 
ing system could plot the getaway path of the thief. 

For a company with hired drivers, it may be desirable to 
know the driver's whereabouts during the course of the day. 
Similarly, a rental car agency or other fleet operator, for 
example, may wish to know the whereabouts of its fleet of 
vehicles. 

It may also be desirable to track the location of a vehicle 
as it is used throughout the course of a normal day. For 
parents of younger or older drivers, for example, knowledge 
of the vehicle's location may provide some assurance that 
the driver is at designated locations and following a pre- 
scribed route. 

A number of patents disclose various systems and 
approaches to tracking vehicles. For example, U.S. Pat. No. 
5,223,844 discloses a tracking system including a control 
center and a mobile unit installed in the vehicle. The mobile 
unit may send security warnings to the command center via 
a wireless transceiver. Position information for the vehicle is 
determined using a GPS receiver at the vehicle. 

U.S. PaL No. 5,515,043 discloses a similar system which 
may send one or more preprogrammed telephone messages 
to a user when away from the vehicle. The user may 
remotely access location information or cause certain com- 
mands to be carried out by entering a personal identification 
number (PIN). 

The widespread availability and use of the Internet has 
prompted a number of vehicle tracking systems to also make 
use of the Internet. For example, TelEvoke, Inc. proposed 
such a system in combination with Clifford Electronics. The 
system was to provide notification, control and tracking 
services via the telephone or the Internet Users could be 
notified via phone, e-mail, or pager of events such as a car 
alarm being triggered. Users could control the vehicle 
remote devices via phone, web, or PDA such as unlocking 
car doors. Additionally, users could track TelEvoke -enabled 
vehicles on the Internet or via the telephone. An Internet 
map could be viewed by the user showing the actual and 
prior vehicle locations. TelEvoke offered its services via a 
centralized fully automated Network Operations Center. To 
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reduce the communications costs, it was proposed to use the 
control channel of the cellular telephone network. 

Many conventional tracking units determine vehicle posi- 
tion information on a periodic basis. Accordingly, a rela- 

5 tively large amount of position information may be accu- 
mulated. This information may be either stored in memory 
and downloaded later to a central monitoring station, or the 
information may be downloaded continuously. In any event, 
a relatively large amount of communications time may be 

10 consumed passing the information to the central monitoring 
station. In addition, large memory requirements at the 
vehicle or the monitoring station may add considerable 
expense to the system. 

SUMMARY OF THE INVENTION 

15 In view of the foregoing background, it is therefore an 
object of the invention to provide a vehicle tracking system 
and associated methods wherein the memory requirements 
for the tracking unit are reduced and/or wherein the amount 
of information to be transmitted to track the vehicle is 
reduced. 

This and other objects, features and advantages in accor- 
dance with the present invention are provided by a vehicle 
tracking system including a vehicle tracking unit and a 

^ monitoring station communicating therewith. The vehicle 
tracking unit may include a vehicle position determining 
device, a wireless communications device, and a controller 
cooperating with the wireless communications device and 
the vehicle position determining device. More particularly, 

^ the controller may determine the vehicle position informa- 
tion including a vehicle location and an associated stationary 
period for each occurrence of the vehicle remaining station- 
ary for greater than a predetermined period. 

In one embodiment, the controller may cooperate with the 

35 wireless transmission device to send the vehicle position 
information to the monitoring station based upon each 
occurrence of the vehicle remaining stationary for greater 
than the predetermined period. In this embodiment, the 
monitoring station may associate a time with each occur- 

w rence of the vehicle remaining stationary for greater than the 
predetermined period. 

In another embodiment, the controller cooperates with the 
wireless transmission device to send the vehicle position 
information to the monitoring station for a plurality of 

45 occurrences of the vehicle remaining stationary for greater 
than the predetermined period. In this embodiment, the 
controller may associate a time with each occurrence of the 
vehicle remaining stationary for greater than the predeter- 
mined period. For example, the predetermined time may be 

50 less than about three minutes which filters out stops in 
normal traffic, but which will keep track of stops where the 
driver likely leaves the vehicle. Accordingly, only the impor- 
tant information necessary to track the vehicle need be 
stored and/or transmitted thereby reducing the system costs. 

55 The controller may comprise a memory for storing the 
vehicle position information therein. In one configuration, 
the controller downloads the vehicle position information 
from the memory to the monitoring station based upon a 
predetermined schedule. In another configuration, the con- 

6o trollcr downloads the vehicle position information from the 
memory to the monitoring station based upon a predeter- 
mined event. In yet another configuration, the controller 
downloads the vehicle position information from the 
memory to the monitoring station based upon a predeter- 

65 mined percentage of memory usage. 

The vehicle position determining device may comprise a 
Global Positioning System (GPS) device. The wireless com- 
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munications device may comprise a cellular telephone com- tracking system 20 a separate vehicle security system 27 

munications device, such as operating over the control may not be needed, and/or various features thereof can be 

channel. The monitoring station may includes a user readily incorporated in the vehicle tracking unit 25. 

interface, such as an Internet interface, and/or a telephone The monitoring station 30 may typically service a number 

network interface. 5 of subscribers 31. As shown perhaps best in FIG. 3, the 

Amethodaspectoftheinventiooisforoperatingavehicle monitoring station 30 may include a user interface, such as 

tracking unit comprising a vehicle position determining ^'m ? ticall^ grated telephone network interface 33 

, - j . , . . r , ., j and the internet interface 34 which are schematically 

device, and a wireless communications device. The method . , . . . . ~_ , t _ . . J 

» i » « A , ,. , .. . c . coupled to a telephone 35, and a computer 36, respectively, 

may include determining the vehicle posiUon information Qf ^ ^ ^ embodiments oth H er intcrfaceTmay be 

mchiding a vehicle location and an assoaated stationary 10 ^ ^ onl one of lhe mustraled interfaces may be 

penod for each occurrence of the vehicle remaining station- needed of ^ {q me ^ ^ also rec0 gnize that 

ary for greater than a predetermined penod. This may be sent messages may be sent to a subscriber or user via prepro- 

each time or after a plurality of such occurrences. grammed voice messages, e-mail messages, facsimile 

messages, pager alerts, etc. In addition commands or 

BRIEF DESCRIPTION OF THE DRAWINGS 15 ^t^ctions ^ me subscriber can also be input to the 

FIG. 1 is a simplified block diagram of a vehicle tracking monitoring station 30 via the telephone network interface 33 

system in accordance with the present invention. and/or me internet interface 34, from the subscribers tele- 

FIG. 2 is a more detailed block diagram of the vehicle ^J* 06 ^ or computer 36. 

tracking unit as shown in FIG. 1. 20 P, c monitoring station 30 is illustrated connected to a 

^„ _ . r , . . cellular telephone tower 32 which, m turn, may communi- 

FIG. 3 is more detailed block diagram of the monitoring cate ^ me vehide tracking 25 in some embodiments, 

station as shown m FIG. 1. 0 f course, in other embodiments other communications 

FIG. 4 is a flowchart for operation of the vehicle tracking approaches are also contemplated, such as, for example, 

system as shown in FIG. 1 illustrating a vehicle stolen alert. including satellite communications. 

FIGS. 5A-5C are a flowchart for operation of the vehicle The monitoring station 30 may typically include the 

tracking system as shown in FIG. 1 illustrating a vehicle necessary modems, and other communications electronics, 

alarm sounding alert. and computers for its functions which are described in 

FIG. 6 is a flowchart for operation of the vehicle tracking greater detail below. The configuration of such components 

system as shown in FIG. 1 illustrating a vehicle speeding ^ and their details will be readily apparent to those skilled in 

alert. the art. Accordingly, no further discussion of these details is 

FIG. 7 is a flowchart for operation of the vehicle tracking needed, 

system as shown in FIG. 1 illustrating an unauthorized Referring now more specifically to FIG. 2, additional 

transmitter learned alert. details of the vehicle tracking unit 25 and devices at the 

HG. 8 is a flowchart for operation of the vehicle tracking 35 vehfcte are now further descril>ed. The vehicle tracldng unit 

system as shown in FIG. 1 illustrating a low battery alert. * 5 illustratively includes a controller 40, a vehicle position 

_ _ _ . _ , _ . . _ , . determining device 42, and a wireless communications 

FIG. 9 is a flowchart for operation of the vehicle tracking device ^ coanectei , mer vehidc ilion 

system as shown in FIG. 1 illustrating a GPS or cellular unit mming device & may ^ provided by a GPS receiv er, for 

alert. ^ example. The GPS receiver typically operates by receiving 

DETAILED DESCRIPTION OF THE multi P! e sl f? ak 1 . &om fPff 1 . ^ sa,eUites 38 as will be 

PREFERRED EMBODIMENTS appreciated by those skilled in the art. 

In other embodiments, the vehicle position determining 

The present invention will now be described more fully device 42 may be provided based upon communications 

hereinafter with reference to the accompanying drawings in 45 with the cellular telephone network, or based upon other 

which preferred embodiments of the invention are shown. satellite transmissions, for example. As a particular example, 

This invention may, however, be embodied in many different time of arrival techniques are available based upon multiple 

forms and should not be construed as limited to the illus- reception paths to determine position via the cellular tele- 

trated embodiments set forth herein. Rather, these embodi- phone network as will be appreciated by those skilled in the 

ments are provided so that this disclosure will be thorough 50 art. The vehicle position detennining device 42 also illus- 

and complete, and will fully convey the scope of the tratively includes an indicator 43 associated therewith, such 

invention to those skilled in the art. Like numbers refer to as for indicating an operating mode, or proper operation of 

like elements throughout. the device as will be addressed in greater detail below. 

Referring to FIGS. 1-3, the vehicle tracking system 20 in The wireless communications device 44 may be provided 

accordance with the invention is now initially described. The 55 by a cellular telephone transceiver configured to operate on 

vehicle system 20 illustratively includes a vehicle tracking a control channel of the cellular network. Such a control 

unit 25 to be mounted in the vehicle 21 and a monitoring channel may provide nearly universal coverage for the 

station 30 which is remote from the vehicle and which is tracking system 20 as will be appreciated by those skilled in 

typically in a fixed location. In the illustrated embodiment, the art. In addition, the control channel may offer relatively 

the vehicle tracking unit 25 interfaces with various vehicle 50 inexpensive communications between the monitoring sta- 

devices, such as may include security sensors, door locks, tion 30 and the vehicle tracking unit 25 as will be appreci- 

etc. as will be appreciated by those skilled in the art. ated by those skilled in the art. The wireless communications 

The vehicle tracking unit 25 is also illustratively con- device 44 also illustratively includes an optional status 

nected to a separate vehicle security system 27 as may indicator 45 with a similar function as the indicator 43 for 

already be installed in the vehicle 21, from the factory or 65 the vehicle position determining device, 

installed as an aftermarket product. Those of skill in the art The wireless communications device 44 in other 

will appreciate that in some embodiments of the vehicle embodiments, may transmit in the voiceband of the cellular 
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network. Alternately, the wireless communications device which is tested, may also be the alarm indicator 67. 

may communicate over other networks, such as over Accordingly, an installer, for example, can quickly check 

satellite, or via wireless internet services, as will be appre- that the tracking unit has been properly installed, 

ciated by those skilled in the art. To further provide for ready determination of proper 

The controller 40 illustratively includes a central process- 5 operation of the vehicle tracking unit 25, one or both of the 
ing unit (CPU) 50 or other logic circuitry which is connected position determining and wireless communications devices 
to a clock signal generator 51 and a memory 52. In other 42, 44 may include associated indicators 43, 45 as men- 
embodiments, the memory 52 may be an embedded memory tioned briefly above, and which provide an indication relat- 
in the CPU 50. The controller 40 also includes schematically ing to proper operation. Each indicator 43, 45 may indicate 
illustrated input/output circuitry 53 to interface with various "> a mode of operation of the device, its proper operation, or a 
vehicle devices. In particular the input/output circuitry 53 partial or complete failure of the device, 
may provide dual polarity compatibility for one or more Another aspect of the invention is that the controller 40 
inputs or outputs as will described in greater detail below. m ay provide a selectable polarity for the at least one vehicle 
One or more of the terminals of the input/output circuitry 53 device based upon sensing thereof. Accordingly, a predeter- 
may also provide both input and output functions as will also 15 mined activation of the test switch 71 may cause the 
be described in greater detail below. This may significantly controller 40 to sense and select the proper polarity. Pressing 
simplify and accelerate installation of the vehicle tracking the test switch 71 for a predetermined time or in a prede- 
unit 25 in the vehicle 21. termined pattern may sense and set the polarity. 

Also illustratively shown as part of the vehicle tracking Another feature of the vehicle tracking unit 25 and vehicle 

unit 25 are a back-up battery 54, and switch 55 connected 20 tracking system 20 relates to conservation of the number of 

thereto for selectively powering certain of the components codes or messages that need to be sent to the vehicle tracking 

based upon the controller 40. Of course, the vehicle 21 also unit. In particular, the controller 40 may have a plurality of 

includes an electrical system including the vehicle battery different controller states and respond differently to a same 

61. Powering of the vehicle tracking unit 25 is described in message from the monitoring station 30 at different times 

greater detail below. 25 depending upon the controller state at a given time. 

The vehicle 21 also includes a number of other compo- Accordingly, a number of codes or messages used by the 

nents that may relate to vehicle tracking, security, and/or system can be conserved. Various messages are described in 

convenience features provided by the vehicle tracking sys- greater detail below. 

tem 20. For example, the vehicle 21 may include one or A controller state may change based upon several differ- 
more door lock actuators 62, an optional remote starting e nt occurrences or events. For example the controller may 
device 63, a starter interrupt device 66 and an alarm indi- change states in response to a change in at least one vehicle 
cator 67. For example, the alarm indicator may be provided device, or based upon a message received by the wireless 
by a vehicle horn or vehicle siren, and/or flashing of the communications device 44 from the monitoring station 30, 
lights. 35 and/or based upon elapsed time. The controller states, for 
The optional separate security system 27 illustratively example, may include an alert sent state based upon an alert 
includes a vehicle security controller 28 and a receiver 29 message being sent from the wireless communications 
connected thereto. As is conventional, the vehicle security device 44. Thereafter, receipt of a predetermined message by 
system 27 may be switched between armed and disarmed the wireless communications device 44 when the controller 
modes, for example, by one or more uniquely coded remote ^ 40 is in the alert sent state may confirm receipt of the alert 
transmitters 60. The vehicle security controller 28 may also message by the monitoring station. 

be capable of learning a new uniquely coded remote trans- Receipt of the predetermined message by the wireless 

mitter 60 as will be appreciated by those skilled in the art. communications device 44 when the controller 40 is in 

The vehicle security controller 28 also illustratively is another state different than the alert sent state may thus cause 

connected to the starter interrupt device 66 and the alarm 45 a different response by the controller. The alert sent state 

indicator 67. may comprise at least one of a vehicle stolen alert sent state, 

For ease of explanation, a number of the features of the a vehicle alarm sounding alert sent state, a vehicle speeding 

vehicle tracking system 20 are now described. The vehicle alert sent state, an unauthorized remote transmitter alert sent 

tracking system 20 includes a number of features that may state, a low vehicle battery alert sent state, and a device 

simplify installation and maintenance. For example, as 50 malfunction alert sent state. The various alert messages and 

shown in FIG. 2, the vehicle tracking unit 25 may have a test confirmation thereof are described in greater detail below, 

switch 71 connected to the controller 40. The code or message conservation aspects of the vehicle 

In normal operation, the controller 40 may be called upon tracking system 20 also permit sending a sequence of codes 

to operate at least one vehicle device. Of course, the con- or messages within a predetermined time to also cause a 

trailer 40 also cooperates with the wireless communications 55 different response at the vehicle tracking unit 25. In other 

device 44 and the vehicle position determining device 42 to words, the plurality of controller states may comprise a 

determine and send vehicle position information to the received first message state based upon a first message being 

monitoring station 30. Moreover, the controller 40 may be received by the wireless communications device 44 from the 

switchable to a test mode for test operation of the at least one monitoring station 30. Receipt of a second message by the 

vehicle device responsive to activation of the test switch 71. 60 wireless communications device 44 when the controller 40 

In some embodiments, the at least one vehicle device may is in the received first message state, such as within a 

be a plurality of vehicle devices that are tested by operation predetermined time window, for example, may thus cause a 

in sequence. For example, the at least one vehicle device different response by the controller than does receipt of the 

may comprise at least one door lock actuator 62. The at least second message when the controller is in another state than 

one vehicle device may also comprise the starter interrupt 65 the received first message state. 

device 66, or the engine remote starter 63 if remote starting The plurality of controller states may comprise a vehicle 

is an implemented feature. The at least one vehicle device finder state sounding an audible signal via the alarm indi- 
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cator 67 at the vehicle 21. In this state the controller 40 for connection to the engine starter interrupt device. This 

would bypass sending a vehicle alarm sounding alert to the terminal is at the input/output circuitry 53 and is schemati- 

monitoring station 30. cally illustrated by reference numeral 72. The controller 40 

Another aspect of the vehicle tracking system 20 is the may switch to the armed mode when in the disarmed mode 
provision of certain power conservation and management 5 and based upon the engine starter interrupt device 66 being 
techniques, such as to permit extended periods where the operated to disable engine starling. Conversely, the control- 
vehicle 21 is not operation. During such extended periods, ler 40 may switch to the disarmed mode based upon the 
the vehicle battery 61 provides power to the vehicle tracking engine starter interrupt device 66 being operated to enable 
unit 25 as well as other vehicle devices. Accordingly, the engine starting. In other words, the vehicle tracking unit 25 
voltage of the vehicle battery 61 drops over time. The 1Q can piggyback its arming and disarming off the existing 
vehicle tracking unit 25 may provide a significant drain on vehicle security system 27, for example, 
the vehicle battery 61 because of the power consumed by the The controller 40 may also selectively operate the engine 
wireless communications device 44 during transmission as starter interrupt device 66 based upon a command message 
will be appreciated by those skilled in the art. from the monitoring station 30. The controller 40 may 

The vehicle position determining device 42, the wireless selectively operate the engine starter interrupt device 66 

communications device 44 and the controller 40 may be based upon a command message from the monitoring station 

considered as denning a power load of the vehicle tracking 30. Alternately, or in addition thereto, the controller 40 may 

unit 25. The controller 40 may operate the schematically selectively operate the engine starter interrupt device 66 

illustrated power switch 55 to isolate the back-up battery 54 based upon the ignition switch 65. 

from the power load as a voltage of the vehicle battery 61 ^ The following descriptive portions relate to various user 

drops until reaching a threshold. After or below the threshold or subscriber notifications and features provided by the 

the controller 40 may cause the back-up battery 54 to vehicle tracking system 20. Of course, the controller 40 

selectively power only a first portion of the power load while preferably cooperates with the wireless communications 

a second portion of the power load remains powered by the device 44 t0 send an alert message. The monitoring station 

vehicle battery. ^ 30 may comprise a user interface, such as one or both of the 

For example, the wireless communications device 44 may telephone network or internet interfaces 33, 34, respectively 
have a higher operating voltage than the vehicle position (FIG. 3), for generating a sequence of alert message ootifi- 
determining device 42. The first portion of the power load cations based upon receiving the alert message sent from the 
that is selectively powered despite the low vehicle battery vehicle tracking unit 25. More particularly, the monitoring 
voltage may thus be the wireless communications device 44. ^ station interface permits canceling any remaining alert mes- 
In particular, the wireless communications device 44 may be sage notification based upon a cancellation command 
powered for transmission. Accordingly, the back-up battery response from a user or subscriber having already received 
54 can be saved for limited communication using the higher the alert message notification. The user may send the can- 
voltage wireless communications device 44. This provides cellation response via the telephone 35 or computer 36 (FIG. 
useful features even after an extended period during which 35 3), for example. Thus, if the user may be reached at different 
the vehicle 21 is left unattended and the vehicle battery 61 telephone numbers or different users are desirably notified of 
gradually discharges. the alert, this aspect of the vehicle tracking system 20 can 

To further conserve power, the controller 40 may reduce make the notifications efficiently and without making unnec- 

operation of the power load as vehicle battery voltage falls. essary notifications. 

Conversely, the controller 40 may restore operation of the ^ The vehicle tracking system 20 may provide any of 

power load based upon the voltage of the vehicle battery 61 number of very useful alerts, as discussed herein. For 

rising again, such as upon being recharged. example, the alert message sent from the vehicle tracking 

Also relating to power consumption, the controller 40 unit may comprise at least one of a vehicle stolen alert 

further causes transmission of a low vehicle battery voltage message, and a vehicle alarm sounding alert message. The 

alert to the monitoring station 30 based upon the voltage of 45 alert message may be one of a vehicle speeding alert 

the vehicle battery 61 falling below the threshold. The user message, and a vehicle acceleration alert message. In 

or subscriber may cause the monitoring station 30 to issue a addition, the alert message may comprise an unauthorized 

remote start command. The controller 40 may then generate remote transmitter alert message. Also, the alert message 

a remote start output to the remote start device 63 to thereby may be at least one of a low vehicle battery alert message, 

start the engine and recharge the vehicle battery. 50 and a device malfunction alert message. 

Another feature of the vehicle tracking system 20 is that The speeding alert may be based upon exceeding a speed 

the vehicle tracking unit 25 may be readily installed and threshold for greater than a certain time, which may be user 

connected to a vehicle 21, such as in the illustrated embodi- selectable. The acceleration alert may also be useful as such 

ment where the vehicle includes a starter interrupt device 66 is also indicative of aggressive driving along with the 

and a separate vehicle security controller 28. More 55 speeding alert. The unauthorized remote transmitter alert 

particularly, the controller 40 may switch between an armed increases overall security since a user will be notified if a 

mode and a disarmed mode based upon operation of the would-be thief learns an unauthorized transmitter to operate 

engine starter interrupt device 66. The controller 40 when in the controller. These alerts are described in greater detail 

the armed mode may cooperate with the wireless coramu- below. 

nications device 44 to send an alert message to the mom- 60 The vehicle tracking system 20 may be implemented as a 

toring station 30 and including vehicle position information, service to a subscriber. In other words, the subscriber pays 

for example, based upon the vehicle position determining a monthly fee for the service. Accordingly, it may be 

device 42. The controller 40 is also for selectively operating important to encourage a user to register. Similar subscriber 

the engine starter interrupt device 66 to provide additional or registrations systems in the past have suffered revenue 

security features. 65 losses since some users would wait to activate the system 

In one advantageous embodiment, the controller 40 pref- until the vehicle was stolen. In other words, the user would 

erably comprises a combination input and output terminal only subscribe or register and pay a single month's fee. 
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In accordance with this aspect of the vehicle tracking 
system 20 prompt user registration is encouraged. In 
particular, the vehicle tracking unit 25 may include the user 
registration reminder indicator 56 and the controller 40 may 
be switch able from an unregistered mode to a registered 
mode. In the registered mode, the controller 40 may coop- 
erate with the wireless communications device 44 and the 
vehicle position determining device 42 to determine and 
send vehicle position information to the monitoring station 
30. In the unregistered mode, the controller 40 may activate 
the user registration reminder indicator 56 to encourage 
registration by the user. 

The controller 40 may be switchablc to the registered 
mode based upon an activation message from the monitoring 
station 30. For example, when the registration payment has 
been received, the monitoring station can send one or more 
messages to the vehicle tracking unit 25 to stop activation of 
the registration reminder indicator 56. The indicator 56 may 
be audible, visual or both. For example, the registration 
reminder indicator 56 could be a beeping sound generated 
by a small piezoelectric transducer every ten minutes or so 
when the ignition 65 is on. 

In other words, the user registration reminder indicator 56 
may provide a minor but irritating annoyance to the user to 
encourage registration. Upon successfully registering, the 
annoyance is abated. Accordingly, a relatively straightfor- 
ward approach is provided to encourage user registration. 

Along these lines, the controller 40 when in the unregis- 
tered mode may have reduced features compared to the 
registered mode. For example, the controller 40 when in the 
unregistered mode may be restricted or limited in sending 
messages with the wireless communications device 44. 
Accordingly, usage of the wireless communications network 
may be reduced. Transmissions from the vehicle tracking 
unit 25 may also be beneficially suppressed during original 
installation, for example. 

Returning again to features of the vehicle tracking unit 25 
which facilitate installation, the controller 40 may send an 
alarm indication alert responsive to a continuous activation 
of the alarm indicator 67 for greater than a predetermined 
time. Alternately, or in addition thereto, the controller 40 
may send an alarm indication alert responsive to a repetitive 
pattern of alarm indicator 67 activations. In other words, the 
controller may be configured to distinguish between normal 
operation of a vehicle horn by the driver, and activation of 
the horn by the security system 27. As mentioned above, the 
controller 40 may also monitor signals of at least one of a 
first and second polarity. The controller 40 thus advanta- 
geously piggybacks off the alarm indication generated by the 
vehicle security system 27 to determine and send a vehicle 
alarm sounding alert to the monitoring station 30. 

In one variation, the controller 40 may monitor signals 
delivered directly to the vehicle alarm indicator by the 
vehicle security controller 28. In another variation, the 
controller 40 monitors signals of voltage dips of the vehicle 
battery 61. Circuitry is conventionally and readily available 
for both such functions, as will be readily appreciated by 
those skilled in the art. 

The controller 40 may also include a dual polarity com- 
patible output in the input/output circuitry 53 for a vehicle 
device, such as the vehicle alarm indicator 67. The controller 
40 may further monitor signals relating to activation of the 
vehicle alarm indicator 67 and send an alarm indication alert 
with position information from the vehicle position deter- 
mining device and using the wireless communication 
device. 
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For the dual polarity output compatibility, the controller 
40 may generate a first polarity output pulse followed by a 
second polarity output pulse. The controller 40 may also 
generate a repeating pattern of a first polarity output pulse 
5 followed by a second polarity output pulse on the dual 
polarity compatible output. In yet other embodiments, the 
controller 40 may sense an actual polarity of the device and 
thereafter use the actual polarity for the dual polarity com- 
patible output. 

10 Where the vehicle device is a vehicle horn, the controller 
40 may typically be configured to generate a negative 
polarity output on the dual polarity compatible output. 
Conversely, wherein the vehicle device is a vehicle alarm 
indicator siren, the controller 40 may be configured to 

15 generate a positive polarity output on the dual polarity 
compatible output. ^ 

Another aspect of the vehicle tracking system 20 relates 
to conserving memory space and/or reducing transmission 
time over the communications network. In accordance with 

20 this advantageous feature, the controller 40 may determine 
the vehicle position information including a vehicle location 
and an associated stationary period for each occurrence of 
the vehicle remaining stationary for greater than a predeter- 
mined period. In one embodiment, the controller 40 may 

25 cooperate with the wireless transmission device 44 to send 
the vehicle position information to the monitoring station 
based upon each occurrence of the vehicle remaining sta- 
tionary for greater than the predetermined period. In this 
embodiment, the monitoring station 30 may associate a time 

30 with each occurrence of the vehicle remaining stationary for 
greater than the predetermined period. In other words, the 
monitoring station 30 may time stamp the received infor- 
mation. 

3S In another embodiment, the controller 40 cooperates with 
the wireless transmission device 44 to send the vehicle 
position information to the monitoring station 30 for a 
plurality of occurrences of the vehicle remaining stationary 
for greater than the predetermined period. In this 
embodiment, the controller 40 may associate a time with 
each occurrence of the vehicle remaining stationary for 
greater than the predetermined period. In other words, the 
controller time stamps the position and stationary period 
information. 

45 As an example, the predetermined time which determines 
whether the vehicle 21 is stationary and the position should 
be determined, may be less than about three minutes. This 
time may filter out vehicle stops in normal traffic, but which 
will keep track of stops where the driver likely leaves the 

50 vehicle 21. Accordingly, only the important information 
necessary to track the vehicle need be stored and/or trans- 
mitted thereby reducing the system costs. If the vehicle 21 
is stationary overnight, for example, unnecessary position 
information need not be determined, stored, and/or trans- 

55 mitted to the monitoring station 30. 

The controller 40 may comprise the memory 52 for 
storing the vehicle position information therein. In one 
configuration, the controller 40 downloads the vehicle posi- 
tion information from the memory 52 to the monitoring 

60 station 30 based upon a predetermined schedule. In another 
configuration, the controller 40 downloads the vehicle posi- 
tion information from the memory 52 to the monitoring 
station 30 based upon a predetermined event. In yet another 
configuration, the controller 40 downloads the vehicle posi- 

65 tion information from the memory 52 to the monitoring 
station 30 based upon a predetermined percentage of 
memory usage. 
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Having now described certain general features and advan- 
tages of the vehicle tracking system 20, this description now 
turns to additional specific details which are provided as 
examples. In particular, vehicle tracking system 20 prefer- 
ably implements one or more of the following features: 

1. Detects the vehicle being stolen and transmits a signal 
to the monitoring station to contact up to 3 people, for 
example, predetermined by the user, of theft of the vehicle 
and then starts tracking the vehicle. The contact may be by 
one or more of the following: an e-mail message, a pager 
alert, a cellular telephone call, or other telephone call. 

2. Detects an optional vehicle security or alarm system 
activation and transmits a signal to the monitoring station to 
contact up to 3 predetermined people to inform them the 
vehicle's alarm is being activated. 

3. Detects an optional vehicle alarm system's remote 
PANIC activation and transmits a signal to the monitoring 
station to contact up to 3 predetermined people to inform 
them of the vehicle's PANIC being activated. 

4. Detects a vehicle being programmed to operate from an 
unauthorized remote transmitter, key transponder, other 
transponder, or other device that has a unique coding, and 
the vehicle unit transmits a signal to the monitoring station 
to contact up to 3 predetermined people to inform them of 
this occurrence. The system can also make available infor- 
mation relating to a number of such coded devices, or a 
change therein, or when a change occurred. A message can 
be sent to the user or the information can be available to the 
user on the WEB site. The vehicle would be equipped with 
a security system as disclosed in U.S. Pat. No. 5,654,688, for 
example, which determines an unauthorized transmitter and 
provides an alert feature. This patent is incorporated herein 
in its entirety by reference. 

5. Detects the vehicle traveling over a predetermined 
speed, such as for a predetermined time, and transmits a 
signal to the monitoring station to send a message, such as 
an e-mail informing the user (and/or others) of this occur- 
rence. Of course, the message could also be sent via a 
telephone call or page, should additional urgency be 
required. The vehicle's predetermined maximum speed limit 
and duration thereof can be selected by the user. 

6. Detects a low battery voltage such as for a predeter- 
mined time and transmits a signal to the monitoring station 
to contact up to 3 predetermined people to inform them of 
vehicle's low battery voltage. This is especially advanta- 
geous during winter so that the vehicle could be started, for 
example, to prevent a problem before it happens). The time 
setting is preferably selectable by the user. 

7. Detects the vehicle not moving for a predetermined 
time and transmits a signal to the monitoring station to send, 
for example, a nightly e-mail informing the user of all the 
vehicle's location and stationary time occurrences. The 
stationary time length is also selectable. This may be advan- 
tageous to encourage patrolling personnel not to remain for 
a long time in a same location. 

8. The vehicle unit preferably includes a back-up battery 
system making it more reliable. 

The vehicle unit may be relatively inexpensive. In 
addition, the monitoring fee that includes sending up to 60 
e-mails and making up to 6 phone calls per month, may also 
be relatively low. The relatively low monitoring fee is based, 
at least in part, on the current relatively low rates charged for 
use of the control channel of the cellular telephone network. 
It is also noted that access to the control channel provides 
coverage for almost the entire U.S., for example. 

The user or subscriber also preferably has access to an 
Internet site that will display a map and silently contact the 
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vehicle to acquire it's current location, speed, direction of 
travel, and previous multiple locations with speeds, for 
example, the user's personal identification number (PIN) 
can be quickly activated by a telephone call. No additional 

5 installation may be required. 

Certain annual pre-pay package arrangements may be 
available. For example, up to 10 access entries per month 
can be provided on a low monthly billing. Up to 30 access 
entries could be provided also for a relatively low monthly 

10 fee. 

The present invention provides a number of other signifi- 
cant advantages including optional access from any phone or 
from any computer to access the monitoring station internet 
site. The user may control various vehicle functions 

15 remotely via the telephone or the internet site. The only 
charge may be for additional equipment and installation. 

Additional features can also be included with the system 
and subscribed to by the user in accordance with the 
invention. For example, these include Hijack, Car Finding, 

20 Unlock Doors and Unauthorized Transmitter Alert Features. 
The equipment and installation is relatively inexpensive. For 
the hijack feature: from any phone or computer, the user may 
activate vehicle starter interrupt and sound the horn until the 
vehicle is retrieved (Command 4). 

For the Car Finding feature: from any phone or computer, 
the user may activate the vehicle's horn, or siren and sound 
same for 30 seconds. This allows the user to find his vehicle 
in a crowded parking lot (Command 5). 

30 For the Lock/Unlock vehicle doors feature: from any 
phone or computer a predetermined command (Command 7) 
activates unlocking of vehicle doors to retrieve keys, for 
example, that may have been accidentally locked inside the 
vehicle. Of course, the system can also be used to lock 

35 vehicle doors if this was forgotten (Command 6). The 
unauthorized transmitter alert feature is similarly selected as 
described above. 

In addition, a remote vehicle start feature may also be 
provided, such as to start the vehicle's engine to heat or cool 
the vehicle prior to entry. The equipment and installation for 
remote starting may be relatively low. Some further details 
of a specific embodiment of the vehicle tracking unit 25 are 
provided below as relating to use of red and green LED 
indicators as may be coupled to the controller 40 and 

45 operated thereby. Also various representative wires, desig- 
nated by color, are provided as an example embodiment. 

The red LED verifies the GPS receiving signal. With a 
yellow wire having positive 12 volts, the red LED blinking 
indicates searching GPS location, constant indicates found 

so location, and off indicates no GPS signal found. With the 
yellow wire not having positive 12 volts, if the red LED is 
off, the LED is not functioning. 

The green LED verifies receiving the cell tower signal. 
With the yellow wire having positive 12 volts, blinking 

5$ indicates the cell control channel signal is detected, constant 
indicates sending a micro burst signal (LED stays on 5 
seconds after each transmission), and off indicates no cell 
tower signal received. With the yellow wire not having 
positive 12 volts, off indicates the green LED is not func- 

60 tioning. 

An example of representative DIP switch feature selection 
is as follows. A first switch may be used for adding the 
orange wire for controlling arm/disarming of system. When 
on, the orange wire controls arm/disarm as follows: to arm, 
65 the orange wire is grounded and the yellow wire does not 
have 12 volts positive. To disarm, the orange wire is not 
grounded. When the first switch is off, then only the yellow 



US 6,512,465 B2 
13 14 

wire controls arm/disarm as follows: to arm, the yellow wire i. On position and: the orange wire has 12 volts or 

is without 12 volts positive, and 30 seconds after continued neutral, the system switches to the disarmed mode; 

arm mode then the orange wire activates a constant 500 ma the orange wire is grounded, then the system is 

grounded output to operate an external starter interrupt relay switched to the armed mode; and the starter interrupt 

until the system is disarmed To disarm, the yellow wire is 5 output will not automatically operate. It can only be 

connected to 12 volts positive. activated from "Command #4" 

A main 5-pin plug may be provided on the vehicle unit ° ff P 05 ^ 011 ™ d tbe oran g e wire does not effect the 

and connected as follows: arming or disarming of the system; 30 seconds after 

1 tu d a «r • a * * u it j a system arms the orange wire will automatically 

1. The Red Wire is connected to the 12 vdc power. An ' . f „ , cnA & . t , t f 

, . ur „ . . c 4 . . j j . io activate constant 500 ma ground until the system is 

alert warning E is given if the system is armed and the , AnA ,. m u „zL A UA „ . 

. • . < , 4t _ * « - . , , disarmed. Ana from command #4 . Connect to 

battery voltage becomes lower than 11 volts for longer than Starter interrupt relay output 

## minutes. This alert feature "E" will not operate again until , „ f. * P ' . , rnn 

the voltage is above 12 volts to re-set this feature. b " Coramand \ ^ Uvates ?™?S C wire * have 500 ma - 

„„, ... . . , , negative until Command 1 is received. 

2. The black wire is connected to ground. „, AA A1 . . aT1 „ . A . , . - £ A A . 

^ 15 c. After Alert warning B is activated the first time it is 

3. Hie yellow wire is connected to the ignition 12 volts so thereafter bypassed while the orange wire remains 
that if the key is on, 12 volts is supplied thereto and if the grounded. Alert warning "B" is re-set to operate again 
key is off, the yellow wire is connected to ground. Further: 3 seconds after orange wire becomes ungrounded. 

if the system is in an armed mode and the Lat/Long changes, The vehicle unit may also include a Door Lock Plug 

then Alert "A" is given. If the system is disarmed and within 20 configured as follows, for example. A green wire provides a 

25 seconds after the yellow wire receives 12 volts and the 2 50 ma, negative 1 second pulse for Lock Doors. (Command 

gray wire detects 3 or more positive pulses the system "6"). A red wire provides a constant 12 v output from the red 

activates Alert "D". If the first DIP switch is in the off power A blue wire provides a 250 ma., negative 1 

position then: if 12 volts is on yellow wire, the system is second pulse for Unlock Doors (Command "7"). A pink wire 

disarmed and the orange wire discontinues from the 500 ma 25 provides a 250 ma., negative 1 second pulse for remote Car 

ground, and if the yellow wire sees ground or neutral, then Starter (Command "2"). 

the system is armed and 30 seconds after the continued arm An installation test button may also be provided to work 

mode the orange wire activates a constant 500 ma grounded as follows. Pressing the button activates the orange wire for 

output to operate an external starter interrupt relay until the 10-seconds (starter interrupt), with these circuits in 

system is disarmed. 30 sequence. First, it activates the gray wire for 1-second 

4. The gray wire is for input and output, and can be (siren/horn). After the first stops, it activates the green wire 
connected to an alarm siren or horn positive terminal. In for 1 second to lock the doors. After the second stops, it 
addition: activates the blue wire for 1 second to unlock the doors. 

a. With the system armed and if the gray wire detects +12 After the third stops, it activates the pink wire for 1 second 
v pulsing on/off or on constant for more than 10 35 to activate an optional item. 

seconds from an alarm siren or horn honking Representative warning alerts are as follows: 

activation, then alert warning "B" alarm activation is 1. Alert Warning "A" (FIG. 4): Automatic activation of 

given. "Command 8" and the vehicle unit contacts monitoring 

b. With system disarmed and if the gray wire detects +12 station to instantly call 3 phone numbers with the message 
v pulsing on/off or on constant for more than 10 40 "Your Vehicle is stolen please confirm then call 911 to advise 
seconds from an alarm siren or horn honking police of web site and your pin # so police can locate the 
activation, then alert warning "C panic activation is vehicle". This is detected with the system armed and the 
given. GPS indicating movement. Bypasses all future alert warning 

c. With system disarmed and if the Gray wire detects 3 or " A " the svstem * ^armed- 
more 12 volt positive pulses within 25 seconds of 45 2 ' M * n Warnin g C^GS. 5A-5Q: the vehicle unit 
yellow wire receiving 12 v+ and the gray wire by-pass contacts the monitoring station to instantly call 3 phone 
not being activated, then alert warning "D" is given. numbers with the following message "Vehicle alarm acti- 

d. The gray wire bypass operates as follows: vated please confirm- This is with the system armed and 

i. After alert warning "IT bypass all future alert «B" cn *% wire havmg 12 volts pulsing or on constant 
signals until system is disarmed. 50 f ° r . Wa T g T u 

ii. After alert warning «C bypass all future Alert "C aCtlValed . the firSt . UmC ' lt * ^ r the 
signals until system is armed. oran ^ wire remains grounded. Alert warning "B" is re-set 

:;: Zr. , . urx „ , „ r « . MTX „ to operate again 3 seconds after orange wire becomes 

111. After alert warning D bypass all future alert D ungrounded 

signals until no 12 volt pulses are detected on the „ ^ A . , ' urw /T __ ^ . ... 

... . j *«u 11 , 55 3. Alert Warning "CT (FIG. 6): the vehicle unit contacts 

gray wire within 3 seconds of the yellow wire having # u _ , • r\- ; . « ' , , 

^2 yoifc to the monitoring station to instantly send e-mail message 

. "vehicle was traveling faster than your preset amount of 

e. With the system armed or aisarmed. Hie Output: and lfao Umit of ^ Iadicates [he vehide 

Internal +12 v, 1 amp transistor with pulses 1 second on speed and locauon that me speeding started and how long 

and 1 seconds off to activate siren or honk car horn or M specding accruecr (Detected GPS ). This aspect is 

flashing light relay. further understood with reference to the enclosed flowchart 

1. Non-stop activation from (Command 4 ) 34 Q f pjQ ^ 

ii. 30-second activation from (Command "5") 4 Warning "D" (FIG. 7): the vehicle unit contacts 

f. Turn off the above alert "A" from (Command "1"). the monitoring station to instantly call 3 phone numbers with 

5. The orange wire is for the starter interrupt and arm/ 65 the message "Unauthorized remote transmitter was just 
disarm system, and operates as follows: programmed to operate your vehicle." This is with the 

a. If first DIP switch is in the: system disarmed and the Gray wire detecting three or more 
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12 volt pulses within 25 seconds of the yellow wire having 
seen 12 volts positive. All future alerts "IT are bypassed 
until no 12 volt pulses are detected on the gray wire within 
3 seconds of the yellow wire seeing 12 volts . This aspect is 
further understood with reference to the enclosed flowchart 
85 of FIG. 7. 

5. Alert Warning "E" (FIG. 8): the vehicle unit contacts 
the monitoring station to instantly call 3 phone numbers with 
the message "Vehicle has low battery voltage and system has 
changed to low voltage mode". This is with the system 
armed and detecting the Red wire with lower than 11 volts 
for ## minutes. All future alerts "E" are bypassed until, first, 
more than 13.5 volts are detected on the red wire and, 
second, after the yellow wire stops having positive voltage 
the red wire then must detect more than 12 volts . 

The following are representative commands for use in the 
system: 

Command 1: Reset all circuits and system remains asleep 
until the ignition key is turned on. Resets the triggered mode 
and unit is asleep to prevent power drain on vehicle battery. 

Command 2; (Accessory activation) monitoring station 
Command to the system to activate Pink wire to pulse 250 
ma negative for 1 second. 

Command 3: (Vehicle Location) Web site to indicate 
present location and past events in memory. 

Command 4: (Hijack or Stolen) monitoring station Com- 
mand to vehicle system to activate: 

a. Gray wire to pulse 1 sec on/1 sec off with 1 amp 
positive output and which continues until receive com- 
mand #1. 

b. Orange wire to have 500 ma ground and which con- 
tinues until receive command #1. 

Command 5: (Car Find) monitoring station Command to 
system activating Gray wire for 30 seconds pulsing 1 sec 
on/1 sec off with 1 amp positive output. 

Command 6: (Lock Doors) monitoring station Command 
to system activating Green wire to pulse 1 second with 250 
ma. negative. 

Command 7: (Unlock Doors) monitoring station Com- 
mand to system to activate Blue wire to pulse 1 second with 
250 ma. negative. 

Command 8: (Start Constant Vehicle Tracking) sends 
previous 2 events in memory and then every 120 seconds get 
update of location information sent to the Web site. 

The system is also operable in a battery saver mode which 45 
operates as follows: 

1. With the ignition key off, if the battery voltage drops 
below 11.5 volts for more than 5 seconds, the GPS verifi- 
cation wakes up to look: 

a. Once instantly. 

b. Once in 1 hour if at the same location. 

c. Once in 6 hours if at the same location. 

d. Once in 12 hours if at the same location. 

e. Once every 24 hours if at the same location. 

f. Activate alert "E" when the battery saver mode is 
activated, and bypass sending all future Alert "E" until 
the battery voltage goes above 13 volts for 10 minutes 
to reset this feature. 

Another aspect of the invention relates to automatic 
vehicle alert e-mails sent containing some or all of the 
previous system events. This sending can be triggered as 
follows: 

a) At a user selected predetermined time ## (01-24) of 
each day, or 

b) At a predetermined memory fill level, such as full or 
near full. 
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In addition, each system event may contain one or more 
of the following: 

a) Vehicle Location 

b) Vehicle total time at location 

c) Tune of day 

d) Mph traveling 

e) Total time traveling above MPH 

f) Direction traveling 

g) Delta 

h) Special Alert messages, if any, including: 

i) GPS signal not received for longer than 5 minutes. 

ii) Traveling above ###MPH for ## minutes. 

iii) Vehicle is stolen. 

iv) Alarm activated. 

v) Unauthorized remote transmitter alert 

vi) Battery saver mode activated 

vii) Command 1: Reset all circuits and system remains 
asleep until the ignition key is turned on. 

viii) Command 2: (Accessory activation) 

ix) Command 3: (Vehicle Location was retrieved) 

x) Command 4: (Hijack or Stolen mode activated) 

xi) Command 5: (Car Find mode activated) 

xii) Command 6: (Locked Doors) 

xiii) Command 7: (Unlocked Doors) 

xiv) Command 8: (Started 2-second incremental 
Vehicle Tracking) 

Another feature of the invention relates to the selectable 
threshold conditions causing an event to be recorded into the 
memory of the vehicle unit. For example, this may include: 
while the yellow wire has 12 volts, record events every "??" 
default 15 minutes time if the GPS location has changed. If 
the GPS location is the same then only update stationary 
total time. If the GPS antenna is not receiving any signal 
then enter last known GPS location and with an indication 
that this was the last known GPS location before the GPS 
signal stopped, how long no GPS signal was received, and 
the GPS location in the on-hold file, when the vehicle is 
traveling above ### MPH for ##-minutes. 

The monitoring station may also provide a number of 
automated phone calls as described above. These may 
include: 

1. The user's vehicle has issued a stolen alert: 

a. If vehicle is stolen, after receiving the phone message 
the user then calls 911 to advise police of the theft, and 
gives the police the Web site address and an identifi- 
cation number, such as the user's PIN, to allow the 
police to locate where your vehicle has been, where it 
is now and keep tracking it until the police can retrieve 
the vehicle. 

b. If this is a false alert due to vehicle being towed away 
for service, for example, then the user may press "1" to 
put the vehicle in an off mode. Once the ignition key is 
turned on again the system will reset back to its normal 
operation mode. 

2. The user's vehicle has issued an alarm activated for 
more than 10 seconds alert. The system will not respond to 
this alert again until ignition key is turned on again to reset 
this feature. 

3. The vehicle battery voltage is low or has been discon- 
nected. The tracking system is in low voltage mode. The 
system will not respond to this alert again until the battery 
voltage goes above 13 volts for 10 minutes to reset this 
feature. 

The backup battery may be sized according to the GPS 
receiver and processing power draw. In addition, the battery 
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may also be sized based upon estimated micro burst trans- trailing edges of the power pulse used to sound the horn. A 

milting power draw. Such transmission are typically at about single pressing of the born switch by the user will cause two 

3 watts power to the antenna. edges within a predetermined time, such as about 10 to 12 

The system according to the invention including the seconds. Accordingly, the unit can be configured to not send 

vehicle unit and monitoring station provides a number of 5 a security breach transmission to the control center based 

significant advantages and features. For example, the police upon detecting two transitions. Since a number of vehicle 

may be directly contacted by the user when the vehicle is security systems may have a continuous sounding of the 

stolen. The user receives the telephone message from the horn within the predetermined time, the unit can send the 

monitoring station, and this is done without requiring the transmission upon detecting only a single transition, 

intervention of a manual security monitoring operator, such 10 A number of other vehicle security systems provide a 

as an ADT operator, for example. In addition, once in the series of pulses or horn soundings within the predetermined 

stolen mode, the vehicle unit will periodically continue to time. Accordingly, the unit may also be configured to send 

send out its location, so that the police may track the vehicle a security breach transmission upon detecting greater than a 

via the WEB, for example. This location sending feature predetermined number of transitions, such as greater than 

may begin immediately, that is, without requiring the user to 15 nine, for example. This number is also typically higher than 

contact the vehicle to begin tracking. Having the vehicle a user would generate honking the horn several times within 

contacting the monitoring station is considerably less expen- the predetermined time. In other terms, the number of 

sive than other schemes where the vehicle is periodically transitions of the hom pulses can be counted, and if equal to 

polled via the cellular network, for example. one, or greater than nine, for example, the transmission is 

The system may also be interfaced to a breath alcohol 20 triggered, and otherwise me sounding of me hom is ignored, 

sensor at the vehicle, for example, and this information Also, to prevent additional alerts, this message is prevented 

recorded in memory. The information could be passed along from being transmitted again until the user returns to the 

to the monitoring station, which, in turn, could send out a vehicle to disarm the system and/or turn on the ignition so 

notification message (e-mail or telephone) that the vehicle is that the unit sees a voltage above 13 volts, indicating the 

being operated by a driver who may be impaired by alcohol. 25 vehicle has started using the owner's ignition key. This 

The vehicle's location could then be tracked to permit the aspect is further understood with reference to the enclosed 

police to detain the driver. flowcharts 81-83 (FIGS. 5A-5C). 

Another aspect of the unit is that it may be able to Yet another feature of the invention relates to a low 
recognize the desirability to bypass certain security breach vehicle battery alert. For example, the unit may monitor the 
triggers or other events. For example, a car finding feature 30 battery voltage over a predetermined time such as ten 
can be provided that will allow the user to sound the horn or minutes. The ten minute window prevents false tripping, for 
siren when near the vehicle to help locate the vehicle, as in example, when the voltage dips during engine cranking. In 
a crowded parking area. Without the bypass feature, the unit particular, the voltage can be sensed and it can be deter- 
could recognize the horn or siren as a security breach and mined whether it is greater than zero (e.g. greater than six 
transmit such information to the monitoring center. In accor- 35 volts) and less than a high value (e.g. eleven or twelve volts), 
dance with this aspect of the invention, the unit would and, if so, a low battery voltage transmission can be corn- 
recognize the car finding feature was activated and thereby municated to the monitoring station, and ultimately to the 
bypass sending a security breach transmission, for example. vehicle user when away from the vehicle. If the vehicle is 
Again, false alarms and un needed usage and expense of the being serviced and the battery is disconnected, this will 
communications infrastructure would be avoided. 40 cause the battery voltage to be equal to zero. Then, the low 

Yet another aspect of the invention relates to thwarting a battery voltage transmission will not be communicated to 

would-be thief who attempts to disable the alarm by cutting the monitoring station. Also, to prevent additional alerts, this 

the battery cable or power supplied to the system. The unit message is prevented from being transmitted again until the 

preferably includes a back-up battery. More particularly, user returns to the vehicle to disarm the system and/or turn 

upon being in an armed mode and sensing a breach of 45 on the ignition so that the unit sees a voltage above 13 volts, 

security, such as the hood opening, for example, the unit will indicating the vehicle has started using the owner's ignition 

send out a signal indicating the alarm or security breach and key. Again, false triggering^ are reduced. This aspect is 

while the alarm is indicated, if the battery is disconnected further understood with reference to the enclosed flowchart 

then the unit will send out a message indicating the vehicle 86 (FIG. 8). 

is stolen, and also providing the vehicle's current position. 50 Yet another advantageous feature of some embodiments 

Accordingly, the would-be thief is not able to defeat the of the invention relates to the ability to conserve electrical 

security system by quickly disrupting power to the unit power. More particularly, when the vehicle is stopped and in 

during an alarm indication or security breach. Also, to the armed mode, the GPS receiver may be periodically 

prevent additional alerts, this message is prevented from operated to determine the vehicle position. If the vehicle 

being transmitting again until the user returns to the vehicle 55 position changes, this is indicative that the vehicle is being 

to disarm the system and/or turn on the ignition so that the moved or stolen. For example, the GPS receiver may be 

unit sees a voltage above 13 volts, indicating the vehicle has operated to generate new vehicle position information every 

started using the owner's ignition key. This aspect is further 29 seconds. These relatively quick successive position deter- 

understood with reference to the enclosed flowchart 80 minations or readings are generally termed hot start. These 

(FIG. 4). 60 are relatively less complicated than a cold start position 

Still another aspect of the invention relates to how the unit determination which takes longer, since the cold start posi- 

can discriminate between ordinary usage or honking of the tion determination requires greater time to acquire and 

horn as compared to a security system triggered alarm. Most receive data from multiple satellites, as will be appreciated 

vehicle security systems will provide a pattern of horn by those skilled in the art. 

soundings as an alarm indication, and this can be determined 65 Unfortunately, this relatively high repeated usage of the 

and used to reduce false alarm transmissions from the unit. GPS receiver may cause unnecessary battery drain, espe- 

For example, the unit can look at the number of leading and cially when the vehicle is left armed and unattended by the 
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user for an extended period. Accordingly, the power con- As an example, if the ignition key is turned on and no GPS 

serving feature of the invention permits the GPS receiver to or no Cell signal is being received for 15-minutes, and the 

be turned off when the vehicle is in the armed mode, and the vehicle ignition stays on for 45-minutes and there is still no 

GPS receiver is turned on only when needed. For example, GPS or no cell signal, the unit counts one. Thereafter, if the 

a vehicle sensor, such as a shock sensor, motion sensor, 5 ignite ke y ^ turned on and no GPS or no cell signal is 

ignition sensoi ; door sensor, or other sensor , or combinations bein received for 15^^ ^ ^ vehicle ignition stays 

mereof could be used to start the GPS receiver This sensor on for and ^ ^ ^ D0 GPS or no ^ n si ^ 

could also be used to trigger analann if desiredjhowever it a sccood comjt ^ determinecL Thereafter, if the ignition is^ 

need not be so used in all embodiments. The GPS receiver, , nn „ « . \ - T" uu , 

once turned on, could operate in the normal periodic fashion in °° and no GPS or no ceU signal is received for 

as described above, or for a fixed period of time. The GPS 10 ^ mmutes - and 'he vehicle igmUon stays on for only 

receiver could also be turned off again after some predeter- l°-nunutes and there is still no GPS or no cell signal, no 

mined time if no further sensor signal is received, or if the 0011111 15 dctcrmmcd - Thereafter, if the ignition is turned on 

position fails to change on subsequent position readings or and no GPS or no 0611 si g nal » bein S received for 

determinations. * - - 15-minutes, a third count is determined and the beeper is 

Yet another feature relates to permitting more colorful 15 activated as described above. This beeping may continue 

audible alert messages to be generated for the user. The user every 15-minutes while the vehicle ignition stays on as long 

can, in some embodiments, access an internet site to type or as the vehicle ignition stays on for 16-minutes and still no 

enter the text for a message to be sent, such as to alert the GPS or no Cell signal is being received. If thereafter, the 

user that his vehicle is being stolen. The audible message ignition is turned on and no GPS or no cell signal is being 

then communicated by a telephone call to the user is 20 received, the beeper beeps once and again beeps once every 

generated by a speech message synthesizer based upon the 15-minutes while vehicle ignition stays on. If in 10-minutes 

entered text. In accordance with this aspect of the invention, both GPS or cell signal is being received, the beeper system 

the user could type in phonetically spelled words or phrases, is turned off and the warning count is reset, 

such as to create more colorful messages including slang By way of example, if the ignition key is turned on and 

terms, various accents, and/or to mimic various dialects, for 25 no GPS or no cell signal is being received for only 5, 10 or 

example. The speech synthesizer would then generate the 12 minutes (with the threshold set at 15 minutes), then no 

desired message customized for the user. Of course, the count is determined. 

system could also permit the user to test or preview the In certain circumstances, the GPS signal may fail, but the 

pronunciation generated by the speech message synthesizer cell signal may still be working. Accordingly, it may be 

based on the entered text message prior to its adoption. 30 desirable to send an indication of the failure of the GPS 

Another aspect relates to requesting GPS position infor- signal to the central monitoring station to thereby alert the 

mation from a vehicle. If a command is sent downstream to user as described above. If the cell signal also failed, or if the 

the vehicle requesting that GPS information in turn be sent cell signal failed by itself, in other embodiments a separate 

upstream from the vehicle, and the GPS information is not paging device would transmit the failure or loss of the cell 

received within a predetermined time, such as about four 35 signal information to the central monitoring station, to 

minutes, then another command may be sent to the vehicle thereby alert the user. 

requesting the GPS information. This may keep repeating Yet another feature is directed to efficient use of a rela- 
until GPS information is received, for a predetermined tively small number of codes available to communicate with 
number of tries, or until a user instructs stopping of the the tracking unit from the cellular network and central 
requests. This helps to ensure and confirm the activation and 40 station. More particularly, a typical arrangement may pro- 
reception of GPS tracking coordinates from the vehicle. vide eight basic codes and two "wildcard" codes. The two 
Yet another aspect relates to reducing a frequency with wildcard codes are reserved for future or other uses. A 
which GPS information is sent from the vehicle. More particular tracking device will respond directly to any of the 
particularly, the unit may be configured to activate GPS eight basic codes. For example, the doors could be locked or 
information transmission upstream every 2 minutes. To 45 unlocked, a present location downloaded from the vehicle, 
reduce system usage expense and power consumption at the etc. 

vehicle, this rate of transmission of GPS information could In accordance with this feature, the tracking device may 

be progressively decreased over time. For example, in one respond differently to the same code or command depending 

embodiment, upon activation the GPS location signals could upon the state or condition of the tracking device. For 

be sent every 2 minutes during the first hour, then once an 50 example, if an alarm is triggered at the vehicle, it may be 

hour for the next 23 hours, after which only one signal would desired that the tracking device continue to send the alarm 

be sent per day. signal until confirmation is received that the central moni- 

Tuming now to the flowchart 87 of FIG. 9, still another toring station has received the alarm signal. This confirma- 

aspect relates to warning the user of an inoperable or tion can be sent using the same code as may provide another 

malfunctioning GPS or cellular telephone section. More 55 function if the device were not indicating an alarm. Any of 

particularly, if the GPS or cellular telephone antenna wire is a number of such tracking device conditions may trigger a 

cut or the mounting position of either is changed causing the different message to be interpreted from the received code, 

antenna to stop receiving the signal the user would not For example, if any of the above Alerts A-E were triggered, 

ordinarily know of this problem quickly. In accordance with the receipt of a predetermined code, such as code eight, 

one embodiment, if the ignition is turned on a predetermined 60 would confirm receipt of the alert by the central station, and 

number of times, such as about three, and each time ignition this receipt of code eight would not cause the other response 

turns on if no GPS or no cell signal is received for a (no alarm triggered) in the tracking device. Of course this 

minimum time, such as about 15 to 30 minutes or longer, an concept can be extended to other features as will be appre- 

audible warning beeper may be activated in the vehicle. This ciated by those skilled in the art. 

beeper may be sounded once every 15-minutes. At anytime 65 In accordance with another feature, the rate of sending the 

if the GPS or cell signal is received properly then the system location or position data (or change in position data) from 

re-sets automatically stopping the beeper sound. the vehicle may be varied to reduce system usage and 
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thereby reduce expenses. More particularly, in one 
embodiment, the rate of sending may be based upon how 
long the vehicle has remained stationary. This time period 
may be selected by the user. For example, the selected time 
may be in the range of 15 minutes to six hours. If the vehicle 
has been stationary for the selected time period, then the rate 
of transmission may be reduced This reduces or eliminates 
the need to send home position data and send all the over 
15-minute stops made that day. Otherwise, that is when the 
vehicle is moving, the device may send data at a faster rate. 
Of course, a system user would not likely be interested in 
quick updates, especially where the position information is 
not changing. Conversely, if the vehicle is being moved, it 
may be desirable to receive more frequent position updates. 

Another variation of this transmission rate conservation 
feature, bases the rate of transmission on the vehicle posi- 
tion. For example, a reduced rate of transmission may be 
selected if the vehicle is in a predetermined area where the 
user has a lesser interest in quickly updated position infor- 
mation. The user may also have a reduced interest in an area 20 
that can be defined outside of a predetermined distance from 
a reference point. 

Yet another variation of the vehicle position transmission 
rate conservation feature is based upon the vehicle's speed, 
such as the vehicle's average or maximum speed, for 25 
example. Accordingly, if the vehicle is traveling above a 
preset speed, the rate of transmission may be increased. 

In accordance with another aspect of the invention, the 
tracking device may send the alert indication a predeter- 
mined number of times without receiving an acknowledg- 
ment as described above, and then wait until the vehicle 
position has changed before trying again or the cell 
re-registers or its RSS (received signal strength) changes. 
Thus, power is conserved. When the vehicle has moved to 
a new position, any obstructions may no longer be present 
thereby increasing the likelihood of a successful communi- 
cation. In addition, the change in position may be deter- 
mined when the vehicle is sensed to be moving about a 
predetermined relatively small speed, such as greater than 1 
mph, for example. 

In all of the embodiments and variations described herein, 
the tracking device may communicate with one or more 
other vehicle devices via a vehicle data communications 
bus. Further aspects of interfacing with a vehicle data 



30 



35 



40 



with an upstream confirmation code 7 or 9 indicating 
receiving code 9. During the predetermined time of the 
stand-by mode another code follows that causes a system 
programmable feature or setting to change. Note that the 
second code would otherwise cause a different function at 
the vehicle. Note that system might operate a function 9 if 
another code 1-9 is not received in the predetermined time. 
The following list is exemplary for features resulting from 
second codes 1-9: 

(1) Code 1 — Tracker will turn off feature of upstream 
code caused by vehicle alert being detected. 

(2) Code 2 — Tracker will turn on feature of upstream code 
caused by vehicle alert being detected. 

(3) Code 3 — Tracker deactivates cell receiver from oper- 
ating due to a non-paying customer for monitoring 
service. That phone number can then be allocated to 
another customer. 

(4) Code 4— Turn on audio buzzer feature that will sound 
once each 10 minutes. The monitoring station need 
only send the command to activate the feature, as the 
tracker will time the period and drive the buzzer 
thereafter. The monitoring station will normally not 
need to send this command because the tracker will be 
configured out of the box with this feature activated to 
sound the buzzer every 10 minutes until the next 
command is received. 

(5) Code 5 — Turn off the audio buzzer. This is to be sent 
by the monitoring station after a user has successfully 
activated his account. 

(6) Code 6 — Turn on the 80 mph speed limit reporting. 
This will normally not be sent as this feature will be the 
default setting of the tracker. 

(7) Code 7 — Turn off the 80 mph speed limit reporting. 

(8) Code 8 — Increase speed limit 5 mph and increase the 
time 5 minutes. 

(9) Code 9 — Decrease speed limit 5 mph and decrease the 
time 5 minutes, and wait 5 minutes if another code 
number follows. It could operate this way to allow 
another set of codes to change more features. 

In this example, in response to the tracker receiving the 
system code 1-9, the tracker sends an upstream code 7 to 
acknowledge receipt of the system code 1-9. Upon receipt 
of code 9 the tracker waits up to 5 minutes to determine if 



communications bus are described in U.S. Pat. Nos. 5,719, 45 another system code is received. If no code is received, then 



551 and 6,011,460 assigned to the assignee of the present 
invention. 

Yet another aspect relates to efficient use of available 
codes on the cellular telephone control channel. In one 
particular example, ten codes may be available to be trans- 
mitted from the monitoring station to the vehicle trackers. 
The first eight or nine codes are command codes that will 
cause a specific action by the tracking device at the vehicle. 
The other one or two codes may be wildcard codes as 
mentioned above, that may set a stand-by mode for one or 
a group of vehicles, for example. 

It may be desirable to provide more than eight commands 
at the vehicle responsive to the corresponding eight avail- 
able codes. For example, it may be desirable to set a feature 
on or off, or to set a different feature setting or threshold. In 
accordance with this aspect of the invention, the commands 
at the tracker are determined based upon a series of different 
command codes being received within a predetermined time 
window. 

For example, the monitoring station may send code 9 that 
switches the tracker in the car into a stand-by mode for a 
predetermined time and which causes the tracker to respond 
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the tracker performs the code 9 operation. Of course, in other 
embodiments other features or settings can be selected. 

In general, it may be preferred that the first code sent in 
a series of two codes, for example, be a code that causes only 
a minor function to be performed at the vehicle. This so 
because if the second code is sent from the monitoring 
station, but not received at the tracker, only a minor function 
is performed. For example, the first code may switch 
between armed and disarmed modes. This is in contrast to 
using a remote engine starring code or engine shutdown 
code as the first code. The vehicle may be moving or 
positioned in a marginal reception area, and the second 
command may not be received by the tracker within the 
predetermined time window. As will be appreciated by those 
60 skilled in the art, this concept of multiple digit codes, can be 
extended beyond two digits to three or more. 

To further conserve cellular transmissions and as 
described above, the tracker may be set to record a position 
based upon a determined event Only this recorded position 
information may be downloaded either by user request or at 
set times. It is desired that such events be relatively few, but 
that the information still be helpful to the user. 
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For example, an event for recording of position may be 3. A vehicle tracking system according to claim 2 wherein 

determined based upon the vehicle being stopped for greater said monitoring station associates a time with each occur- 

than a first time and less than a second time. For example, rence of the vehicle remaining stationary for greater than the 

the first time may be 15 minutes and the second time may be predetermined period. 

6 hours. Determination of the vehicle being stopped can be 5 4. A vehicle tracking system according to claim 1 wherein 

made based upon one or both of the GPS position or the said controller cooperates with said wireless transmission 

vehicle ignition being turned off. The second time prevents device to send the vehicle position information to said 

the recording of position information when the vehicle is monitoring station for a plurality of occurrences of the 

stopped at the owner's home during the evening, for vehicle remaining stationary for greater than the predeter- 

example. Accordingly, the important information of the 10 mined period. 

vehicle stops being made is recorded and made available to 5. A vehicle tracking system according to claim 4 wherein 

the user, while system communications resources are con- controller associates a time with each occurrence of the 

served. vehicle remaining stationary for greater than the predeter- 

In another example, if the mode is selected to send the mi " ed P* 5 "?^ 

vehicles location every 10 min and the vehicle is in the same t , £ A vehicle tracking system according to claim 1 wherein 

location for greater than a set time, then no more vehicle 15 ^^^J* ^tiT a mCmOTy {OT ***** 

locations are sent until the vehicle location has changed to AvemSacklng system according to claim 6 wherein 

start the every 10 mm reportmg again. ^ ^ the vehicle ^ QQ mformation 

Otiier features relating to vehicle control systems are from ^ m to ^ raonitoring station based u on at 

™ ?^r! ™ C A °£t™ n ^ 20 least one of predetermined schedule, a predetermined event, 

VEHICLE TRACKER CONSERVING CODES AND and a predetermined percentage of memory usage. 

RELATED METHODS, application Ser. No. 09/859,673; 8 . A vehicle tracking system according to claim 1 wherein 

VEHICLE TRACKER WITH POWER SAVING FEA- the predetermined period is greater than about three minutes. 

TURES AND RELATED METHODS, application Ser. No. 9. A vehicle tracking system according to claim 1 wherein 

09/859,728; VEHICLE TRACKER COOPERATING ^ said vehicle position determining device comprises a Global 

WITH A STARTER INTERRUPT AND RELATED Positioning System (GPS) device. 

METHODS, application Ser. No. 09/859,973; VEHICLE 10. A vehicle tracking system according to claim 1 

TRACKER WITH USER NOTIFICATIONS AND ASSO- wherein said wireless communications device comprises a 

CLATED METHODS, application Ser. No. 09/859,733; cellular telephone communications device. 

VEHICLE TRACKER WITH USER REGISTRATION ^ H. A vehicle tracking system according to claim 10 

REMINDER AND RELATED METHODS, application Ser. wherein said cellular telephone communications device 

No. 09/859,971; VEHICLE TRACKER INCLUDING communicates over a cellular control channel. 

INPUT/OUTPUT FEATURES AND RELATED 12 A vehicle tracking system according to claim 1 

METHODS, application Ser. No. 09/859,972; and wh ™ il d [««] I monitoring station comprises a user interface 

VEHICLE TRACKER WITH TEST FEATURES AND U 13 \ A v ?* iclc Uack f g s > rstcm . accor ^ m S to clam ] 12 

RELATED METHODS, application Ser. No. 09/859,729, 35 wherein said iiser mterface comprises an Internet interface 

ttm . I V K . « / mm 14. A vehicle tracking system according to clann 12 

the entire disclosures of which are incorporated herein by ^ ^ ^ mprises a ^ Q± 

reterence. interface. 

Many modifications and other embodiments of the inven- 15 A vehicle unit for mmmuBiating ^th a 

Uon will come to the mind of one skilled in the art having ^ monitoring station, the vehicle tracking unit comprising: 

the benefit of the teachings presented in the foregoing a vehide posilion determin ing device; 

descriptions and the associated drawings Accordingly, it is a OTmnMUU ations device; and 

understood that the invention i is not to be limited to the a atin ^ ^ mmm ^ m 

embodiments disclosed and toat other modifications and dons device and said vehicle position determining 

embodiments are intended to be mcluded within the spirit 45 device to determine and send vehicle position informa- 

and scope of the appended claims. ton to me mon itoring station; 

pat which is claimed is: said determining the vehicle position informa- 

1. A vehicle trackmg system comprising: tioQ a vehicle location ^ ^ 

a vehicle tracking unit and a monitoring station commu- stationary period for each occurrence of the vehicle 

nicating therewith; 50 remaining stationary for greater than a predetermined 

said vehicle tracking unit comprising a vehicle position period. 

determining device, a wireless communications device, 16. A vehicle tracking unit according to claim 15 wherein 

and a controller cooperating with said wireless com- said controller cooperates with said wireless transmission 

munications device and said vehicle position determin- device to send the vehicle position information to the 

ing device to determine and send vehicle position 55 monitoring station based upon each occurrence of the 

information to said monitoring station; vehicle remaining stationary for greater than the predeter- 

said controller determining the vehicle position informa- mined period. 

tion including a vehicle location and an associated 17. A vehicle tracking unit according to claim 15 wherein 

stationary period for each occurrence of the vehicle said controller cooperates with said wireless transmission 

remaining stationary for greater than a predetermined 60 device to send the vehicle position information to the 

period. monitoring station for a plurality of occurrences of the 

2. A vehicle tracking system according to claim 1 wherein vehicle remaining stationary for greater than the predeter- 
said controller cooperates with said wireless transmission mined period. 

device to send the vehicle position information to said 18. A vehicle tracking unit according to claim 17 wherein 
monitoring station based -upon each occurrence of the 65 said controller associates a time with each occurrence of the 
vehicle remaining stationary for greater than the predeter- vehicle remaining stationary for greater than the predeter- 
mined period. mined period. 
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19. A vehicle tracking unit according to claim 15 wherein 29. A method according to claim 28 wherein the vehicle 
said controller comprises a memory for storing the vehicle position information is sent to a monitoring station based 
position information therein. upon each occurrence of the vehicle remaining stationary for 

20. A vehicle tracking unit according to claim 19 wherein greater than the predetermined period. 

said controller downloads the vehicle position information 5 30. A method according to claim 28 wherein the vehicle 

from said memory to the monitoring station based upon at position information is sent for a plurality of occurrences of 

least one of a predetermined schedule a predetermined me vehide remaining stationary for greater than the prede- 

event, and a predetermined percentage of memory usage. term in ed period 

21. A vehicle tracking unit according to claim 15 wherein <* t a ™.w~« \™«r , • M « 

. . . ... .... . . 31. A method according to claim 30 further comprising 

the predetermined period is greater than about three minutes. 10 ... .. r . • , 

22. A vehicle tracking unil according to claim 15 wherein ■ *f each occurrence of the vehicle 
said vehicle p»Uion^^ remaining stationary for greater than the predetermined 
Positioning System (GPS) device. pe "^* 

23. A vehicle tracking unit according to claim 15 wherein 32 A metnod according to claim 28 wherein the vehicle 
said wireless communications device comprises a cellular 15 Peking unit further comprises a memory for storing the 
telephone communications device. vehicle position information therein. 

24. A vehicle tracking unit according to claim 23 wherein A method according to claim 32 wherein sending 
said cellular telephone communications device communi- comprises downloading the vehicle position information 
cates over a cellular control channel. from the memory to the monitoring station based upon at 

25. A vehicle tracking unit according to claim 15 wherein 20 least one of a predetermined schedule, a predetermined 
said monitoring station comprises a user interface. event, and a predetermined percentage of memory usage. 

26. A vehicle tracking unit according to claim 25 wherein 34. A method according to claim 28 wherein the prede- 
said user interface comprises an Internet interface. term in ed period is greater than about three minutes. 

27. A vehicle tracking unit according to claim 25 wherein 35. A method according to claim 28 wherein the vehicle 
said user interface comprises a telephone network interface. 25 position determining device comprises a Global Pbsitioning 

28. A method for operating a vehicle tracking unit com- System (GPS) device. 

prising a vehicle position determining device, and a wireless 36> A method accordmg to claim 28 wherein the wireless 

communications device, the method comprising: communications device comprises a cellular telephone com- 

determining vehicle position information including a munica lions device. 

vehicle location and an associated stationary period for 30 37, a method according to claim 36 wherein the cellular 

each occurrence of the vehicle remaining stationary for telephone communications device communicates over a 

greater than a predetermined period; and cellular control channel, 
sending the vehicle position information to a monitoring 

station. * * * * * 
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